Impact of age, gender and CYP2C9/2C19 genotypes on dose-adjusted steady-state serum concentrations of valproic acid-a large-scale study based on naturalistic therapeutic drug monitoring data.
Valproic acid (VPA) has an extensive interindividual pharmacokinetic variability. Published data regarding the impact of gender, age, and CYP2C9/2C19 genetics on VPA variability are conflicting, and the purpose of present study is to clarify the effect of these factors on dose-adjusted steady-state serum VPA concentration (C:D ratio) in a large, naturalistic patient material. In patients who had been subjected to cytochrome P450 (CYP) genotyping and therapeutic drug monitoring of VPA, information about serum concentrations, dose, gender, age, and CYP2C9/2C19 genotypes was retrospectively collected from a routine TDM database during the period 2008-2012. The effects of age, gender, and CYP2C9/CYP2C19 genotypes on C:D ratios of VPA were investigated by multivariate analyses (mixed model) including sampling time as covariate. In total, 857 serum concentrations from 252 patients were included. A significant gender effect was observed with a 1.3-fold higher estimated C:D ratio in females than in males, i.e., geometric means 0.34 vs. 0.27 μM/mg/day, respectively (p < 0.001). A similar and significant difference in estimated geometric means was found between patients >65 vs. ≤65 years, i.e., 0.36 vs. 0.26 μM/mg/day (p < 0.001), respectively. Finally, no association between the various CYP2C9/2C19 variant genotypes and C:D ratio of VPA was observed (p > 0.1). The present study shows that age and gender significantly influence VPA serum concentration. In order to obtain similar drug exposure, our findings suggest that older female patients would generally require 30-50 % lower dosing of VPA compared to younger males. Moreover, we conclude that CYP2C9/2C19 genotype is not relevant for variability in VPA exposure.